Cocaine-and amphetamine-regulated transcript (CART) is a hypothalamic peptide that may be involved in the regulation of food intake. We screened the human CART gene and identi®ed a novel C?G substitution in the 3 Huntranslated region of exon 3. This polymorphism was genotyped in a total of 68 Pima Indians with extremes of BMI. The frequencies for alleles C and G were 0.76 and 0.24, respectively. There was no evidence of an association between the genotype frequency at this variant and extremes of BMI in this group of Pima Indians. The results of this study do not suggest a signi®cant role for this variant in exon 3 of CART as a determinant of obesity in Pima Indians.
CART (cocaine-and amphetamine-regulated transcript) is a recently discovered hypothalamic neuropeptide 1 and current evidence suggests that CART may be involved in the regulation of food intake. CART mRNA levels in the arcuate nucleus were decreased by fasting in normal rats, and were lower in obese ( faafa) rats compared with controls. 2 Intracerebroventricular (ICV) administration of CART inhibited food intake in a dose-dependant manner in rats 2,3 and mice. 4 Conversely, ICV administration of CART-speci®c antibodies increased food intake in rats. 2, 3 These ®ndings suggest that CART may act as an endogenous inhibitor of food intake and, through interactions with neuropeptide Y and leptin, 2,3 may represent an important new satiety factor.
The human gene encoding CART is located on chromosome 5 and consists of three exons encoding a secreted protein of 116 amino acids in length. 5 The predicted human and rat CART proteins share 95% identity at the amino acid level. 5 The human CART gene is expressed primarily in the hypothalamus, frontal cortex and midbrain, 5 consistent with a possible role in the regulation of food intake.
The aim of this study was to investigate whether variation in the CART gene may contribute to the variation in body mass index (BMI) in Pima Indians, a population with very high prevalence of obesity and type 2 diabetes. 6 To screen the CART gene for polymorphic variants, primers were designed from the published sequence to span the three exons 5 (Genbank accession no. U20325). The exons were sequenced in 10 obese (body mass index (BMI) 54.3 AE 5.7 kgam 2 ; mean AE s.d.) and 10 lean (BMI 22.3AE 1.2 kgam 2 ) non-diabetic, full-blooded Pima Indians using¯uor-escent dye-based methods on an ABI373 automatic sequencing apparatus (Applied BiosystemsaPerkin Elmer). One variant, a C?G substitution, was detected in exon 3 of CART. It was located in the 3 H -untranslated region of the gene, 7 base-pairs downstream from the stop codon (base number 1442, Genbank accession no. U20325). To our knowledge, this is the ®rst description of a sequence polymorphism in the CART gene. The C?G polymorphism creates a restriction site in this location for AvaII ( CGTCC?GGTCC). The genotypes obtained by sequencing were subsequently con®rmed by a PCR-RFLP procedure as follows: forward primer 5 H -aca agg ctc cct gtt tca ga-3 H , reverse primer 5 H -aac tcc agg gag gaa ggt gt; annealing temperature 56 C; after digestion with AvaII, resolution by agarose gel electrophoresis with the CaC genotype giving bands of 265 and 55 bp, CaG giving bands of 265, 220, 55 and 45 bp, and the CaC genotype giving bands of 220, 55 and 45 bp (not shown).
The polymorphism was genotyped in 68 non-diabetic, full-blooded Pima Indians selected for extremes of BMI (Table 1) , and from a similar birth cohort (born between 1952 and 1973). None of the subjects were ®rst-degree relatives. The frequencies for alleles C and G were 0.76 and 0.24, respectively, and the polymorphism was in Hardy ± Weinberg equilibrium (w 2 0.38, P 0.83). There was no association between the genotype (or allele) frequency in exon 3 of CART and extremes of BMI in Pima Indians ( Table 2) .
The results of this study do not suggest a signi®cant role for genetic variation in CART as a determinant of obesity in Pima Indians. However, due to the relatively small sample size included in the study, it is possible that a lack of statistical power contributed to the failure to detect evidence of association. In addition, BMI may not be the most relevant phenotype for CART, as it is a regulator of food intake and not necessarily of obesity per se. Food intake data were not available for the subjects genotyped in this study. The current study does not exclude the CART pathway as a candidate in contributing to obesity in Pima Indians as variation in the promoter region of CART affecting expression, or in the receptor for CART (currently unknown) could alter CART activity and food intake in this population. CART polymorphism in Pima Indians K Walder et al
